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ABSTRACT
We propose that in a small fraction of intermediate luminosity optical transients
(ILOTs) powered by a strongly interacting binary system, the ejected mass in the
equatorial plane can block the central source from our line of sight. We can there-
fore observe only radiation that is reprocessed by polar outflow, much as in type II
active galactic nuclei (AGN). An ejection of Mej,e = 10
−4 M⊙ (1 M⊙) at 30 degrees
from the equatorial plane and at a velocity of ve = 100 km s
−1 will block the cen-
tral source in the NIR for about 5 years (500 years). During that period of time the
object might disappear in the visible band, and be detected only in the IR band due
to polar dust. We raise the possibility that the recently observed disappearance of a
red giant in the visible, designated N6946-BH1, is a type II ILOT rather than a failed
supernova. For this case we estimate that the ejected mass in the polar direction was
Mej,p ≈ 10
−3 M⊙. Our scenario predicts that this event should reinstate its visible
emission in several decades.
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1 INTRODUCTION
Intermediate-luminosity-optical-transients (ILOTs) are a
heterogeneous group of stellar outbursts with a general lumi-
nosity between those of classical novae and supernovae (SNe;
e.g., Kasliwal 2013). They have attracted much attention
in recent years (e.g., Ofek et al. 2016; Blagorodnova et al.
2016; Tartaglia et al. 2016; Villar et al. 2016; Smith et al.
2016a; Goranskij et al. 2016a; limited to papers from the
last year).
The nature of ILOTs is still not fully understood,
and there is even disagreement on how to term the dif-
ferent subgroups. We use the term ILOTs (Berger et al.
2009) to describe the group, and include under ILOTs,
among other transients, giant eruptions of luminous blue
variables (LBV), such as the Great Eruption of Eta Cari-
nae (Humphreys & Davidson 1994; Davidson & Humphreys
2012), merger-bursts, such as V838 Mon (Soker & Tylenda
2006) and OGLE-2002-BLG-360 (Tylenda et al. 2013), and
pre-explosion outbursts that occur before core collapse su-
pernova (CCSN) explosions (Ofek et al. 2008). We note
other names that are being used, Intermediate-Luminous
Red Transients (ILRT; or Intermediate-Luminous Tran-
sients, e.g., Humphreys et al. 2011), Luminous Red Novae
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(or Red Novae, e.g., Kasliwal et al. 2011), and Red Tran-
sients (Bond 2011). In Kashi & Soker (2016a) we discussed
the different names and subgroups. The Energy-Time Dia-
gram1 (ETD) is a useful tool to characterize ILOTs , where
the ILOT total energy is plotted versus their eruption du-
ration.
The models and scenarios for the different subclasses
of ILOTs include single star models (e.g., Thompson et al.
2009; Kochanek 2011; Ofek et al. 2013), and rich varieties of
stellar binary interaction processes (Soker & Tylenda 2003;
Kashi et al. 2010; Kashi & Soker 2010b; Tylenda et al.
2011; Soker & Kashi 2011, 2012; Ivanova et al. 2013;
Soker & Kashi 2013; Tylenda et al. 2013; Mcley & Soker
2014; Nandez et al. 2014; Kamin´ski et al. 2015a,b; Soker
2015; Ivanova & Nandez 2016; Goranskij et al. 2016b;
Soker 2016; MacLeod et al. 2016; Blagorodnova et al. 2016;
Pejcha et al. 2016a,b; Smith et al. 2016b; Zhu et al. 2016),
and even interaction with planets (Retter & Marom 2003;
Retter et al. 2006; Bear et al. 2011; Metzger et al. 2012).
In many of the binary ILOTs the secondary star is at
least partially responsible for the ejection of a large fraction
of the envelope of the giant star in specific directions, in par-
ticular at low latitudes, namely, close to the equatorial plane.
1 See the ILOT-Club website with the ETD
http://phsites.technion.ac.il/soker/ilot-club/
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This has been shown in three-dimensional hydrodynamical
simulations of the onset of the common envelope evolution
(CEE), where an outflowing torus (ring) or an accretion disc
might form (e.g., Livio & Soker 1988; Rasio & Livio 1996;
Sandquist et al. 1998; Lombardi et al. 2006; Ricker & Taam
2012; Passy et al. 2012; Nandez et al. 2014; Staff et al. 2016;
Ohlmann et al. 2016; Iaconi et al. 2016).
In this paper we study cases where the column density
of the outflow toward our line of sight, such as in the equa-
torial plane, is sufficiently large to block a large fraction of
the radiation of the central binary system. This will result in
a declining luminosity that might last tens of years. When
the optically thick outflow is near the equatorial plane, radi-
ation from the central source might be processed by gas and
dust residing in the polar directions and emitted toward our
line of sight, much is in type II active galactic nuclei (AGN)
where the broad line region is obscured. In an analogy to
type II AGN we shall refer to these ILOTs as type II ILOTS.
We note that the same ILOTs, observed from a higher lat-
itude above the obscuring torus, would look different and
would not be classified as type II by the observer.
The idea that an equatorial outflow/disc can ob-
scure the outburst of an ILOT was discussed before.
Kamin´ski et al. (2010) suggested that V4332 Sag is a su-
pergiant surrounded by a circumstellar disc, which is seen
almost edge-on so that the central star is obscured from
the observer. According to their model the observed light
comes from scattering the supergiant spectrum on dust
grains at the outer edge of the disc and possibly on a polar
outflow (Kamin´ski et al. 2010; Kamin´ski & Tylenda 2013).
Kamin´ski et al. (2015b) suggested a similar model for V1309
Sco. We here extend and further explore this scenario, which
we term a type II ILOT.
In section 2 we describe a model for type II ILOTs, and
in section 3 we present the expected light curve of Type II
ILOT. In section 4 we examine the possibility that the event
N6946-BH1 was a Type II ILOT rather than a failed CCSN.
In the N6946-BH1 event there was an outburst, followed by
a significant still-lasting decline in luminosity (Adams et al.
2016). We summarize our study in section 5.
2 THE PROPOSED TYPE II ILOT
The scenario we discuss is based on a strong binary interac-
tion. Such an interaction can be a periastron passage similar
to the Great Eruption of η Carinae (Kashi & Soker 2010a),
or a terminal merger. The interaction leads to an axisym-
metrical mass ejection with a large departure from spher-
ical symmetry, much like the morphologies of many plan-
etary nebulae (e.g. Balick 1987; Corradi & Schwarz 1995;
Manchado et al. 1996; Sahai et al. 2011; Parker et al. 2016).
The properties of the gas and dust ejected in the equatorial
plane will differ from the properties of the polar ejecta. For
that reason we will scale differently the expressions for the
properties of the equatorial and polar ejecta. In Fig. 1 we
present schematically the ejecta resulting from this strong
binary interaction.
Consider then a strongly interacting binary system that
ejects mass Mej,e into a solid angle Ωe = 4piδe around the
binary equatorial plane with an outward terminal velocity
of ve, as depicted in Fig. 1. Similarly, it ejects mass Mp into
a solid angle Ωp = 4piδp around the polar directions, and
with a terminal velocity of vp. We consider the interacting
binary system and the outflow a long time after the main
ejection even. Optically thin wind and jets can continue to
be blown at later times.
The column density of the equatorial ejecta is give by
the following expression, scaled to typical values of the pro-
posed Type II ILOT scenario.
Σ =
Mej,e
4piδer2
= 32
(
Mej,e
1 M⊙
)( ve
100 km s−1
)−2
×
(
t
10 yr
)−2(
δe
0.5
)−1
g cm−2
(1)
where t is the time since the outburst. For a solar composi-
tion this column density corresponds to an hydrogen number
column density of NH = 1.3× 10
25 cm−2.
In a relatively short time the outflowing gas cools, and
at these high densities dust rapidly forms. The opacity in
the optical bands becomes very high κ ≈ 1 − 10 cm2 g−1.
The ILOT of a red giant (ILRT) might involve an ejected
mass of Mej ≈ 0.1− 1 M⊙, e.g., NGC 300OT (Berger et al.
2009; Soker & Kashi 2012). The central source might stay
obscured for up to tens of years in the optical and UV.
The IR suffers much less absorption. In addition, the
dust that outflows along the polar directions is heated be-
cause it is exposed to the central source. This dust can be a
relatively strong source of IR radiation. We first show that
for some range of ILOT parameters even the IR might be ob-
scured by the equatorial outflow. The wavelength-dependent
extinction in the near IR (NIR) and for wavelengths of
λ>
∼
0.4 µm is approximated by (Mathis 1990)
A(λ)
A(J)
≈
(
λ
1.25 µm
)−1.7
, (2)
where A(J) is the extinction at λ = 1.25 µm. The column
density relates to this ratio with the formula (Mathis 1990)
NH = 8.7× 10
21A(J)cm−2 (3)
which was obtained for an optical total-to-selective extinc-
tion ratio RV = (A(B)− A(V ))/A(V ) = 3.1, for LMC car-
bon abundance.
Using the relation between the extinction and optical
depth A(λ) = 1.086τ (λ), and equations 1, 2 and 3, we derive
the optical depth as function of time
τ (λ) ≈ 1800
(
λ
1.25 µm
)−1.7(
t
10 yr
)−2 (
Mej,e
1 M⊙
)
×
(
ve
100 km s−1
)−2(
δe
0.5
)−1 (4)
This means that the dusty wind becomes optically thin after
tthin,e(λ) ≈ 425
( τ
1
)−1/2 ( λ
1.25 µm
)−0.85 (
Mej,e
1 M⊙
)1/2
×
(
ve
100 km s−1
)−1(
δe
0.5
)−1/2
yr.
(5)
For a much lower ejected mass of Mej,e = 0.1 M⊙, for ex-
ample, the IR luminosity at 5 µm might stay completely
obscured for an equatorial observer for decades.
The morphology of the ejected mass is important for
the model. The obscuration by a torus, or a disk, is not
MNRAS 000, 1–7 (2016)
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Figure 1. A cartoon of the gas and dust outflow morphology resulting from a strong binary interaction. When the optical depth of the
equatorial ejecta is very large and we happen to be close to that plane, the central light source is obscured, but not light reflected or
emitted by the polar ejecta. This leads to a type II ILOT.
at all like that of a spherical shell (as long as the photons
scattered and emitted by the equatorial outflow can escape
from high-latitude directions). In the case of a spherical shell
the photons will eventually diffuse out. So the observer will
be able to see the radiation of the central source, even if at
longer wavelengths, e.g., the far IR. In the case of a torus, the
majority of photons will eventually escape at high-latitude
direction (polar directions). An observer near the equatorial
plane will receive a small fraction of the radiation of the
equatorial matter, only the portion of the radiation that is
reprocessed by the polar outflow.
The polar outflow is expected to have different prop-
erties, in particular a higher velocity, as is the case for ex-
ample in the bipolar nebula of η Carinae, the Homuncu-
lus, (Smith et al. 2003). We shall calibrate the polar out-
flow velocity with vp = 300 km s
−1 and its mass with
Mp = 0.001 M⊙. Namely, we assume that the majority of
the mass was ejected in equatorial directions and only a
small fraction of the total ejected mass flows along the po-
lar directions. As well, the polar outflow might have existed
before the outburst. The flowing dust, especially the dust
closer to the star, absorbs some of the stellar radiation and
re-emits it in the IR. For the typical parameters of the pro-
posed scenario, the polar outflow becomes optically thin in
the visible at a time of
tthin,p(λ) ≈ 15.5
( τ
1
)−1/2 ( λ
0.5 µm
)−0.85 (
Mej,p
0.001 M⊙
)1/2
×
(
vp
300 km s−1
)−1(
δp
0.2
)−1/2
yr.
(6)
The luminosity of the polar material is
Lp>∼ δpLcen
(
1− e−τp
)
, (7)
where τp is the optical depth of the polar ejecta in the radi-
ation band of the central source, and Lcen is the luminosity
of the central source. The reason for the >
∼
sign instead of
an equal sign is that the polar ejecta reprocesses some of
the radiation emitted by the equatorial ejecta in addition to
that of the central source.
To model the dust we take the a modified blackbody
function with a blue excess
B˜(T ) = QB(T ) =
(
λ
λ0
)−m
B(T ), (8)
MNRAS 000, 1–7 (2016)
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where B(T ) is the usual Planck function, and m = 1 for
amorphous Carbon grains (Hildebrand 1983). We shall as-
sume spherical dust grains with radius a = 0.25 µm and
density ρd ∼ 1.9 g cm
−3 (Kruegel 2003; Whittet 2003). The
ratio Q/a is obtained from figure 8.1 of Krugel (2003), by
approximating the wavelength range 1 µm ≤ λ ≤ 100 µm
Q
a
≃
7.93
λ
. (9)
For an assumed grain radius of a ∼ 0.25 µm we find λ0 ≃
2 µm. The thermal equilibrium of the dust at distance rd
from the star satisfies (e.g, Kruegel 2003)
σ
Lcen
4pir2d
= 4pia2 · pic
∫
∞
0
B˜(Td)λ
−2 dλ, (10)
where Td is the dust temperature and σ is the Stefan-
Boltzmann constant. After integrating over the modified
blackbody, we get
Td = 385
(
Lcen
3× 105 L⊙
)1/5 (
vp
300 km s−1
)−2/5
×
(
t
10 yr
)−2/5
K.
(11)
The above calculation, though done for specific dust proper-
ties is generally valid for any kind of dust the results would
need rescaling). It shows that the radiation reprocessed by
the polar outflow will be strong in the IR, i.e. at few× µm
to over 10 µm.
Silicate dust have higher albedo than carbon dust (e.g.,
Draine & Lee 1984). This implies that silicate dust scatter
more light in the original wavelengths. Carbon dust parti-
cles reprocess more of the radiation, namely, carbon dust
has a higher ratio of IR to visible than silicate dust. The
steep decline in the visible light from N6946-BH1 (see sec-
tion 4), might imply that for our proposed scenario to work
for N6946-BH1, the dust should be carbon-rich.
3 THE LIGHT CURVES
The ingredients necessary for an ILOT event to be of Type II
are as follows. (1) An ejecta along the line of sight that sub-
stantially obscures the central source. Above we took the
ejecta to be in and near the equatorial plane, as expected in
a strong binary interaction. (2) A large solid angle through
which the photons can freely leave the system. (3) The pres-
ence of gas and/or dust that has a clear view of the central
source, and that is not obscured to the observer. We take
this material to be in the polar directions. In such a flow
the overall expected light curve is determined by the differ-
ent radiation sources. These conditions imply that type II
ILOTs are rare events.
We can crudely divide the lightcurve to five phases.
These are presented schematically in Fig. 2.
(1) Pre-outburst interaction. As the interaction between
the two stars starts, e.g., by the secondary accreting mass
from the wind of the primary star, and/or by a disturbance
to the primary star caused by the secondary star, the lu-
minosity increases. Gas is being ejected in the equatorial
direction, and when it cools (both adiabatically and radia-
tively) dust starts to form. The equatorial dust does not
fully obscure yet the central source. The luminosity in the
visible might increase because of the interacting central bi-
nary system. The dust that already exists in the system and
the newly formed dust reprocess some of this radiation to
the IR band, and the IR luminosity increases. If the rela-
tive dust obscuration increases more than the increase in
luminosity, the luminosity in the visible (and UV) will de-
crease. Over all, the ratio of IR to visible luminosity might
increase in the pre-outburst interacting phase. This phase
might be very short if the strong interaction occurs in an
abrupt manner.
(2) Early outburst. In the proposed scenario a large
amount of mass is ejected near the equatorial plane dur-
ing the outburst. The process might even be the onset of a
common envelope phase (e.g., Ivanova et al. 2013). The gas
cools and due to the high density, dust rapidly forms. Be-
fore the formation of dust the cooling gas emits radiation
that comes from its initial thermal energy and from recom-
bination. This radiation increases the total luminosity. Not
all of the thermal energy and recombination energy is radi-
ated away. Some fraction of the thermal and recombination
energy might end in kinetic energy of the ejecta as it is ab-
sorbed in the gas, much as has been proposed in the process
of the ejection of a common envelope at early phases (e.g.,
Ivanova et al. 2013). In any case, after the gas recombines
and before dust forms the optical depth is relatively low,
and a large fraction of the recombination energy can be ra-
diated away. Over all, the luminosity increases, both in the
visible and in the IR bands. This phase will last for a typi-
cal time about equal to the dynamical time of the strongly
interacting binary system.
Consider for example a recombining solar-composition
gas of mass 1 M⊙ that is ejected from a giant of several solar
masses and of a radius of about 1 AU. The recombination
phase lasts for about a month with a luminosity of ≈ 106 L⊙,
much as for common envelope ejection (e.g., Ivanova et al.
2013).
Few words are in place here about the recombination
energy. Firstly, the radiated energy is not the original UV
photons from the recombination process, but it is rather the
radiation that has been processed below the photosphere.
Secondly, although the outer parts of the envelope of red
giants are only partially ionized, in the proposed scenario a
large amount of mass is ejected, such that most of it orig-
inates in the ionized layers of the envelope. Thirdly, the
strong binary interaction heats up the gas and can further
ionizes it. The gas can be heated by the friction as it flows
around the stellar companion before it is ejected from near
the second Lagrangian point. Else, parcels of gas ejected at
different velocities might collide and heat up.
(3) Late outburst. Interaction continues, but now the
dust in the equatorial plane already obscures the central
source. Visible luminosity substantially decreases. If polar
outflow exists, the dust there sees the central source and
emits in the IR band. The observed IR emission does not
decrease much, and might even increase if the central bi-
nary system becomes more luminous. If the strong binary
interaction ends before the equatorial ejecta obscures the
central source, this phase does not exist. So it might last up
to the typical dynamical time of the system.
If the polar outflow is optically thin to visible radiation,
then a large fraction of the observed light will be scattered
visible light (depending on the dust albedo). If the polar
MNRAS 000, 1–7 (2016)
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Figure 2. A schematic drawing of the expected light curve of a type II ILOT in the visible (purple) and in the IR (red). We distinguish
between 5 phases (see text).
outflow is optically thick, then most of the scattered visible
light will be reprocessed and most of the observed radiation
will be in the IR, according to the dust temperature. The
later case better fits the observed properties of N6946-BH1.
(4) Post outburst. The interaction ceases and luminosity
decreases. The equatorial ejecta continues to obscure the
central binary source (or merger product). The dominate
source of radiation is the dust along the polar directions.
The system is observed to be much brighter in the IR than
in the visible.
(5) Recovery. At a time given approximately by equa-
tion (5), the optical depth decreases and we start to observe
the central source directly, first in the IR and then in the
visible.
This description might change if the ejecta collides with
slower circumstellar matter that was blown before the out-
burst. Such a collision heats the gas and increases the lumi-
nosity, both in the visible and IR.
4 A TYPE II ILOT MODEL FOR N6946-BH1
The star N6946-BH1 erupted in 2009 (Gerke et al.
2015) in what was suggested to be a failed supernova
event (Adams et al. 2016). The progenitor according to
Adams et al. (2016) is a ≈ 25 M⊙ red supergiant star with a
radius of ≈ 2 AU. The Keplerian orbital period on the sur-
face of such a star is about half a year. About three years
before the outburst the visible luminosity started to decrease
slowly, while the NIR luminosity (observed in 3.6 µm and
4.5 µm) increases slowly (see figure 2 of Adams et al. 2016).
The star experienced then an outburst that lasted for about
one year in the visible with a total luminosity of > 106 L⊙.
At the end of the outburst and within several months the
visible luminosity dropped by a factor of several hundred,
to the extent of disappearance of the star.
The NIR has been decaying on a timescale of several
years, and only by a factor of < 10. The dust responsible for
the NIR emission has cooled over these years. Adams et al.
(2016) attribute the residual NIR emission to accretion of
mass onto the central black hole (BH) remnant.
Adams et al. (2016) favorite model for the outburst
was a failed supernova event quite similar to the model of
Lovegrove & Woosley (2013), who, based on an earlier ideas
of Nadezhin (1980), simulated the hydrodynamic response
of the star to a sudden loss of mass via neutrinos as the core
of a red supergiant forms a protoneutron star. Adams et al.
(2016) also examined several alternative models for the out-
burst, and concluded that the transient event is unlikely to
be a SN impostor or a stellar merger. In their study of al-
ternative scenarios Adams et al. (2016) assumed that the
event was spherically symmetric. This assumption was very
limiting. However, this is unlikely to be the case in strongly
interacting binary systems We here raise the possibility that
N6946-BH1 was a type II ILOT event rather than a failed
supernova.
Adams et al. (2016) concluded that if the star survived
it cannot be hidden by a dusty wind because the hot dust
that dominates the obscuration re-radiates the stellar emis-
sion in the near to mid-IR. They noted that in order to
hide the luminosity of the progenitor, most of the emission
must be radiated by cooler dust at wavelengths redward of
4.5 µm, the longest wavelength measured. This constrain
however, is, again, only relevant for spherically symmetric
ejecta, and not for directional outburst as we suggest here.
Adams et al. (2016) constrained the velocity of the
outer ejecta to 170 < v < 560 km s−1. The escape veloc-
ity of the progenitor with the mass and radius mentioned
above is vesc ≃ 150 km s
−1. Typically mass is ejected with a
MNRAS 000, 1–7 (2016)
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velocity of 1–3 times the escape velocity. We therefore cal-
ibrate our scenario with vp = 200 km s
−1. For δp = 0.2 (a
half-opening angle of 37 degrees), we get according to equa-
tion (6)
τ ≈ 0.5
(
tp
10 yr
)−2 (
λ
0.5 µm
)−1.7(
Mej,p
10−4 M⊙
)
×
(
vp
200 km s−1
)−2(
δp
0.2
)−1
.
(12)
From figure 2 of Adams et al. (2016) we see that ≈ 7 yr
after the event the 4.5 µm luminosity had decreased to ≈
104 L⊙. We can fit this with the following demonstrative
values. The central source returned to a little below its pre-
outburst luminosity, L ≈ 105L⊙, the polar outflow has δp =
0.2, a velocity of vp = 200 km s
−1, and the polar ejected
mass is Mej,p ≈ 0.6 × 10
−4 M⊙. From equation (7) we find
the polar luminosity to be ≈ 104 L⊙.
We note that the IR emitted by the polar outflow can
decrease both as a result of decreasing optical depth of the
polar ejecta (hence it absorbs less from the central source
radiation), and as a result of a decrease in the luminosity
of the central star. A continuous polar outflow will further
complicate this calculation. Therefore, we cannot determine
the relative contribution of each of the different factors. A
decrease in the optical depth of the polar outflow will result
in an increasing portion of the directly scattered light from
the central source. Namely, the fraction of observed light at
shorter wavelength, in particular in the visible, will increase.
If our model is correct, observations of N6946-BH1 in
longer wavelengths may reveal that the star has survived
and is hidden by cool dust.
We note that some (but not all) of the properties
of type II ILOTs can be accounted for by an expanding
spherical shell. In principle, a hot dust that is formed in
a spherical outflow can obscure the ILOT in the visible,
but the object remains bright in the near-IR. With time
dust cools off and the near-IR flux decreases. A decrease
in the near-IR was observed in the late evolution of V1309
Sco (Tylenda & Kamin´ski 2016) and of OGLE-2002-BLG-
360 (Tylenda et al. 2013), that were otherwise quite similar
to N6946-BH1, in the rapid drop in the optical brightness
that was accompanied by a significant rise in the IR. Al-
though in V1309 Sco the flow was probably asymmetric,
with a dense equatorial outflow, the observed IR evolution
can be fully accounted for by a spherical expanding and cool-
ing mass and dust. As stated by Adams et al. (2016), such a
model would result in a too strong IR emission in the case of
N6946-BH1, and therefore cannot be applied to this specific
ILOT.
5 SUMMARY
We examine a model for a new type of binary-powered
ILOTs, and term them type II ILOTs. The event may be
similar to regular ILOTs (type I), but different in the ori-
entation of the observer, whose line of sight crosses a thick
dust shell or torus that obscures a direct view of the binary
system or the merger product. The obscuring matter would
be in most cases equatorial, and will contain most of the
ejected mass. Until this dust disperses the binary system
will be blocked to the observer in the visible and IR bands.
The event is accompanied by some polar mass ejection that
also forms dust. The polar dust and gas reprocess the radia-
tion from the central source, hence allowing the observation
of the type II ILOT, which becomes much fainter. A re-
sembling scenario was discussed before by Kamin´ski et al.
(2010) and Kamin´ski & Tylenda (2013).
Adams et al. (2016) observed a huge decrease in the vis-
ible luminosity (to the extent of disappearance) of the red
supergiant N6946-BH1 in 2009. They gathered observations
of the object in the visible and NIR for 7 years. Adams et al.
(2016) examined a number of scenarios for this event, includ-
ing different variable stars, SN impostor and a merger event.
Their preferred model is a failed core-collapse SN that cre-
ated a BH but did not produce much luminosity, as predicted
by Lovegrove & Woosley (2013). Their hope was that the
discovery of this object will solve the problem of the miss-
ing high-mass SN progenitors. The scenarios examined in
Adams et al. (2016) were all spherically symmetric. There-
fore, they did not allow part of the radiation to be directed
out of the observer’s line-of-sight.
We examined the possibility that the eruption of N6946-
BH1 was an intermediate luminosity optical transient event
(ILOT). We suggest that it was a type-II ILOT, namely
that it became obscured from our line of sight as its ejecta
formed a dense dusty torus. Our scenario predicts that the
star survived and that in a several decades the dusty torus
will dissipate and the visible emission will increase again.
The main claim of our paper is that in rare cases ILOT
events might be observed as disappearing star for years to
tens of years.
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